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DETAILED ACTION 
Response to Amendment 

1 . Amendment filed on 4/26/2004 has been entered and made of record as Paper 
No. 0404. In Amendment, applicants cancel claims 17-20. Claims 25-29 are newly 
added. Claims 1-16 and 21-29 are remained for examination in Paper No. 0404 is 
acknowledged. 

Applicant's remarks have been considered. 

Drawings 

2. The drawings were received on 4/26/2004. These drawings are acceptable. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 1 -9, 21 -23, and 25-26 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Ngan., (US Patent 5,919,342) and in view of Houchin et al., (US Pat 
5,202,095) ("Houchin"). 

Regarding claim 1, Ngan., Fig. 2, and related text on column 1 which discloses 
an apparatus to perform semiconductor processing, comprising: a process chamber 170 
(col. 1, lines 35-55 and Fig. 2); a plasma generator 188 for generating a plasma in the 
process chamber 170 (col. 1, lines 35-55 and Fig. 2); and a helical electrode 186 
coupled to the output of the plasma generator 188 (col. 1, lines 35-55 and Fig. 2). 
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Ngan does not clearly teach wherein the helical electrode comprises a ribbon coil 
having a width that is greater than its thickness. 

However, Houchin discloses a plasma chamber 9, wherein the helical electrode 
16a comprises a ribbon coil having a width that is greater than its thickness (col. 2, lines 
45-67 and Figs. 1-2). At the time of the invention was made, it would have been obvious 
to a person of ordinary skill in the art to combine the ribbon coil teaching of Houchin with 
Ngan's plasma chamber, because it would have improved the characteristic, such as 
uniformity of the deposited layer as taught by Houchin, column 3, lines 24-26. 

Regarding claim 2, Houchin discloses the ribbon coil 9a is external to the process 
chamber 9 (col. 2, lines 45-67 and Figs. 1-2). 

Regarding claim 3, Houchin discloses a dielectric wall 12 position between the 
chamber 9 and the ribbon coil 9a (col. 2, lines 45-67 and Figs. 1-2). 

Regarding claims 4-7, Houchin discloses the dielectric wall 12 is a flat plate, tube 
or concave (col. 2, lines 45-67 and Figs. 1-5). 

Regarding claim 8, Houchin discloses the dielectric wall 12 projects through a 
center of the ribbon coil 9a (Fig. 1 ). 

Regarding claim 9, Ngan., discloses the helical electrode 186 is internal to the 
process chamber 170 (see Fig. 2). 

Regarding claims 21-23, Houchin discloses the helical electrode 16a is helical 
coil, wherein the spiral turns are similar in size, and has an elongated cross section (col. 
2, lines 45-67 and Fig. 2). 
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Regarding claim 25, Houchin discloses wherein the helical electrode 16a 
comprises a ribbon coil having a width that is substantially greater than its thickness 
(col. 2, lines 45-67 and Figs. 1-2). 

Claim 26 is are rejected as being prima facie obvious without showing that the 
claimed ranges (ratio, width difference) achieve unexpected results relative to the prior 
art range. 

In re Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 
40 USPQ2d 1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, 
which do not overlap the prior art ranges, are unpatentable unless they produce a new 
and unexpected result which is different in kind and not merely in degree from the 
results of the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of 
optimum value of result effective variable in known process is ordinarily within skill of 
art) and In re Aller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within 
prior art general conditions is obvious). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to use the optimum ranges for width to length ratio of the coil in 
apparatus of Houchin. 

5. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ngan., (US Patent 5,919,342) and Houchin et al., (US Pat 5,202,095) as applied to 
claim 1 above, and further in view of Ishizuka et al (US Pat 5,531 ,834). 

Ngan does not disclose wherein the distance between the helical electrode 186 
and a workpiece 175 is less than five inches. However, Ishizuka et al., discloses the 
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apparatus is adapted to receive a workpiece W in the chamber 1 and wherein the 
distance between the coil electrode 13 and the workpiece W is less than five inches 
(col. 12, lines 34-43 and Fig. 1 ). At the time of the invention was made, it would have 
been obvious to a person of ordinary skill in the art to combine the distance between the 
coil electrode and the workpiece teaching of Ishizuka et al with Ngan's plasma chamber, 
because it would have allowed the plasma to be generated as taught by Ishizuka et al, 
column 12, lines 134-45. 

6. Claims 12-16, 24 and 27-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ngan., (US Patent 5,919,342) and in view of Houchin et al., (US Pat 
5,202,095) ("Houchin") as applied to claim 1 above, and further in view of Qian et al., 
(US Pat 6,447,636). 

Regarding claim 24, Ngan., Fig. 2, and related text on column 1 which discloses 
a multi-layer processing chamber, comprising a gas source 192 and 194 coupled to the 
chamber 170 for introducing a processing gas into a reaction chamber 170 having a 
sample disposed therein (col. 1, lines 35-55 and Fig. 2); a solid state RF plasma source 
188 coupled to the chamber 170 to excite the processing gas (col. 1 , lines 35-55 and 
Fig. 2); and a helical electrode 186 adapted to excite the plasma (col. 1, lines 35-55 and 
Fig. 2). 

Ngan does not clearly teach wherein the helical electrode comprises a ribbon 
electrode having an elongated cross section. Ngan also does not teach a controller 
coupled to the RF plasma source to pulse the RF plasma source for each deposited 
layer. 
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However, Houchin discloses a plasma chamber 9, wherein the helical electrode 
16a comprises a helical ribbon electrode having an elongated cross section (col. 2, lines 
45-67 and Figs. 1-2). At the time of the invention was made, it would have been obvious 
to a person of ordinary skill in the art to combine the helical ribbon electrode teaching of 
Houchin with Ngan's plasma chamber, because it would have improved the 
characteristic, such as uniformity of the deposited layer as taught by Houchin, column 3, 
lines 24-26. 

Ngan and Houchin do not teach a controller coupled to the RF plasma source to 
pulse the RF plasma source for each deposited layer. 

Regarding claims 24, Qian et al discloses in figure 1 and on page 10, lines 1-67 a 
system controller 140 coupled to the solid state RF plasma source 105 to pulse the solid 
state RF plasma source 105 for each deposited layer (col. 10, lines 1-10 and Fig. 1). At 
the time of the invention was made, it would have been obvious to a person of ordinary 
skill in the art to combine the controller teaching of Qian et al with Ngan's plasma 
chamber, because it would have improved the characteristic, such as uniformity of the 
deposited layer as taught by Qian et al, column 2, lines 12-35. 

Regarding claims 12-16, Qian et al., discloses in figure 1 and on page 10, lines 
1-67 a system controller 140 coupled to the solid state RF plasma source 105 to pulse 
the solid state RF plasma source 105 for each deposited layer (col. 10, lines 1-10 and 
Fig. 1). 
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Regarding claims 27-28, Houchin discloses wherein the helical electrode 16a 
comprises a ribbon coil having a width that is substantially greater than its thickness 
(col. 2, lines 45-67 and Figs. 1-2). 

Claim 29 is are rejected as being prima facie obvious without showing that the 
claimed ranges (ratio, width difference) achieve unexpected results relative to the prior 
art range. 

In re Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 
40 USPQ2d 1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, 
which do not overlap the prior art ranges, are unpatentable unless they produce a new 
and unexpected result which is different in kind and not merely in degree from the 
results of the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of 
optimum value of result effective variable in known process is ordinarily within skill of 
art) and In re Aller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within 
prior art general conditions is obvious). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to use the optimum ranges for width to length ratio of the coil in 
apparatus of Houchin. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quoc Hoang whose telephone number is (571 ) 272- 
1780. The examiner can normally be reached on Monday-Friday from 8.00 AM to 5.00 
PM. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone numbers of 
the organization where this application or proceeding is assigned are (703) 872-9306 for 
regular communications and (703) 872-9306 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 



0956. 





Quoc Hoang 

Patent examiner/AU 2818. 



David Nelms 
Supervisory Patent Examiner 
Technology Center 2800 



